Problem gambling and gambling disorder (GD) are associated with a range of mental health concerns that extend beyond gambling behaviors alone. Prior works have consistently linked gambling disorder with symptoms of posttraumatic stress disorder (PTSD), both cross-sectionally and over time. However, very little work has examined the specific relationships between these 2 disorders. The present work postulated that symptoms of PTSD are likely associated with unique beliefs about gambling behaviors and unique motivations to gamble. Using 2 samples-an inpatient sample of U.S. Armed Forces veterans (N ϭ 332) seeking treatment for GD and a Web-sample of gambling adults (N ϭ 589)-we examined these ideas. Results from both samples indicated that symptoms of PTSD were related to positive gambling expectancies and coping motivations for gambling. Additionally, in both samples, positive gambling expectancies were associated with greater coping motivations for gambling. Structural equation models revealed that positive gambling expectancies were consistently associated with coping motivations for gambling. The findings indicate that symptoms of PTSD are likely associated with unique beliefs about and motivations for gambling behaviors. Given the high comorbidity between symptoms of PTSD and GD, these specific relationships are likely of clinical interest in populations seeking treatment for either PTSD or for problems with gambling behaviors.
Gambling disorder (hereafter: GD) is the subject of hundreds of empirical inquiries (for reviews, see Fauth-Bühler, Mann, & Potenza, 2017; Goodie et al., 2013; Milosevic & Ledgerwood, 2010 ) and a long-standing component of major diagnostic manuals for mental illness (Stinchfield et al., 2016 ). Yet, despite the prevalence of research on GD (relative to other behavioral addictions; see Grant, Potenza, Weinstein, & Gorelick, 2010) , a robust scientific account of the course and causes of GD is still a necessary focus of research. One domain in which this is particularly apparent is the comorbidity of GD with posttraumatic stress symptoms and posttraumatic stress disorder (PTSD). For example, Many studies have found a high comorbidity between PTSD and GD (e.g., Biddle, Hawthorne, Forbes, & Coman, 2005; Chou & Afifi, 2011; Ledgerwood & Milosevic, 2015) ; however, only a few have examined how PTSD relates to specific cognitive or behavioral characteristics of GD (e.g., Ledgerwood & Milosevic, 2015; Najavits, 2010; Najavits, Meyer, Johnson, & Korn, 2011) . The present work examined these issues more directly, with an explicit focus on the role that cognitive beliefs about gambling might play in accounting for the relationship between PTSD and problematic gambling.
Gambling Disorder and PTSD
GD is an addictive disorder characterized by preoccupation, escalation, and failed attempts at regulation or restriction, despite life altering consequences associated with the behavior (FauthBühler et al., 2017; Petry, Blanco, Jin, & Grant, 2014; Reilly & Smith, 2013) . Like other addictive disorders, GD is often comorbid with a range of other psychiatric conditions and mental illnesses (Petry, 2005) , including PTSD (Chou & Afifi, 2011) . In nationally representative samples, people with GD report comorbid PTSD at rates much higher than the general population (Chou & Afifi, 2011; Kessler et al., 2008) . Among epidemiological studies of homeless populations, those with disordered gambling behaviors were more likely than those without to also have diagnosable PTSD (Nower, Eyrich-Garg, Pollio, & North, 2015) . Similarly, a number of smaller-scale studies of people with GD have found rates of PTSD to be higher than rates in the general population (e.g., 19%, Ledgerwood & Milosevic, 2015 ; 34%, Ledgerwood & Petry, 2006; 41%, Taylor & Sharpe, 2008; 24%, Toneatto & Pillai, 2016; 17%, Westermeyer, Canive, Garrard, Thuras, & Thompson, 2005) .
Moving beyond cross-sectional associations alone, longitudinal analyses also corroborate the links between PTSD and GD. In a United States nationally representative sample, the presence of subclinical GD at baseline predicted slightly increased odds of PTSD 3 years later, and the presence of clinically diagnosable GD predicted substantially increased odds of PTSD 3 years later (Parhami, Mojtabai, Rosenthal, Afifi, & Fong, 2014) . Similarly, twin cohort studies reveal that children who are the victims of child abuse or physical attacks are more likely to develop later problems with gambling. Further analyses of that same sample also found that the presence of a PTSD diagnosis seems to be a substantial risk factor for developing later problems with gambling (Scherrer, Slutske, et al., 2007) . In short, across a variety of samples, there is a clear association between GD and PTSD. However, beyond a basic link between the two disorders, there has been relatively little research examining the mechanisms that might account for the high comorbidity between these two diagnoses.
PTSD and Gambling Motives
Numerous prior works have noted links between PTSD and various addictive behavior patterns, with some specifically noting that people may engage in addictive behaviors to cope with distress associated with PTSD (Ouimette & Brown, 2003) . More specifically, addictive behaviors often provide a means of relief from distress and temporary elevations in mood that may be particularly appealing or reinforcing to individuals with PTSD (Brady & Sinha, 2005; Khantzian, 1997) . Some prior works have similarly linked PTSD to such motivations for gambling behaviors. In a community sample of individuals with GD, those with confirmed PTSD demonstrated greater coping motivations for gambling, or gambling as a means to regulate mood and reduce negative affect (Ledgerwood & Milosevic, 2015) . This is consistent with prior research linking comorbid PTSD and GD to greater distress overall and a greater desire to reduce distress (Najavits, 2010; Najavits et al., 2011) . However, in this community sample (Ledgerwood & Milosevic, 2015) , gamblers with PTSD were also more prone to negative emotion in general (e.g., greater trait negative emotionality). In short, gamblers with PTSD demonstrated more negative emotionality and a greater desire to use gambling to manage such emotions. Such a confluence of factors suggests that individuals with comorbid GD and PTSD are often at specific risk for severe psychological and behavioral problems (Najavits, 2010; Najavits et al., 2011; Najavits, Sullivan, Schmitz, Weiss, & Lee, 2004) . Consistent with prior works describing emotionally vulnerable gamblers (Ledgerwood & Petry, 2010; Milosevic & Ledgerwood, 2010) , gamblers with PTSD and GD seem to be particularly distressed and motivated to use gambling to relieve such distress. As such, there is a need for greater understanding of how PTSD, and possibly even subclinical levels of posttraumatic stress more generally (e.g., symptoms of PTSD that do not meet diagnostic criteria for PTSD), might be related to coping motivations for gambling among gamblers.
Posttraumatic Stress and Gambling Related Cognitions
Research has only begun to examine possible factors or mechanisms that might explain the high comorbidity of PTSD and GD. However, specific beliefs regarding gambling behaviors, often referred to as gambling-related cognitions (Emond & Marmurek, 2010; Miller & Currie, 2008; Raylu & Oei, 2004) , are a strong candidate as such factors. Gambling-related cognitions take many forms, such as clear cognitive distortions (e.g., illusions of control, beliefs in predictability of chance, perceived inability to stop, and interpretative biases; Raylu & Oei, 2004) . However, some may not represent distorted cognitions, per se, but rather beliefs about gambling that could potentially be problematic, particularly for vulnerable populations. Specifically, when considering the role of gambling-related cognitions as they relate to the use of gambling to cope, a particular set of cognitions of interest are positive gambling expectancies, or beliefs that gambling will improve one's mood, affect, or well-being (Raylu & Oei, 2004) .
Intuitively, the belief that gambling will improve affect or mood should be associated with the use of gambling to manage negative emotions or experiences. Although there is often a conceptual distinction between gambling for enhancement motives (i.e., for excitement or thrill) and gambling for coping motives (i.e., to improve mood or reduce emotional distress), gambling to reduce distress implies a belief that gambling will help one feel better or enhance one's mood. Indeed, there is some research linking such expectancies to coping motivations for gambling (Mathieu, Barrault, Brunault, & Varescon, 2017) . This past research concluded that coping motives for gambling are related to various cognitive distortions or beliefs about gambling, including positive expectancies. However, this prior research was only conducted among poker-playing men and did not examine women, gamblers using other games, or gamblers with GD. In short, although there is evidence of links between positive gambling expectancies and motivations to use gambling as a coping mechanism, these links have not been extensively studied in exclusively GD populations, in gamblers in general, or in gamblers who might be particularly prone to negative affect (e.g., those with PTSD or exhibiting symptoms of PTSD). Additionally, the role of such expectancies in attenuating the link between symptoms of PTSD and coping motivations for gambling has not been examined. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The Present Study
Based on the above information, the present work was designed to examine how PTSD may be linked to specific gambling-related cognitions and motives. The objectives of the present study were threefold:
1. We examined whether the links between PTSD/subclinical posttraumatic stress (e.g., symptoms of PTSD below the threshold of PTSD) and use of gambling to cope with negative affect (e.g., coping motivations for gambling) extended to samples with severe GD and to a largely nonclinical sample of gamblers (i.e., not necessarily experiencing problems associated with gambling).
2. We explored whether the links between symptoms of PTSD and coping motivations for gambling were partially accounted for by positive gambling expectancies.
3. Finally, given previously discussed links between PTSD, GD, and greater dispositional negative affect (Ledgerwood & Milosevic, 2015) , we tested whether these motivations were best accounted for by an overall propensity toward negative affect (e.g., neuroticism).
Given prior findings illustrating a link between GD, PTSD, and the use of gambling to cope with negative emotions, we anticipated finding similar patterns in the present work. Specifically, we expected that posttraumatic stress among gamblers (both clinically diagnosable PTSD and subclinical manifestations of PTSD symptoms) would be associated with greater use of gambling to cope with negative affect and that these links would persist above and beyond the influence of a general propensity toward negative affect (i.e., trait neuroticism). Moving beyond prior findings, we also expected symptoms of PTSD to be related to positive gambling expectancies (e.g., optimistic gambling cognitions), as such cognitions are conceptually consistent with the use of gambling to cope with negative emotions. Finally, we expect to find that these expectancies would cross-sectionally attenuate the link between symptoms of PTSD and coping motivations for gambling.
Participants and Procedure
Participants for our first sample were veterans of the U.S. Armed Forces seeking treatment in a 5-week residential program for GD (N ϭ 332, 80% men, M age ϭ 53.5, SD ϭ 11.5) between the years 2010 -2015. All participants had been screened for GD before admission to the program and, consequently, had a diagnosis of GD. Participants were predominantly White (69%), followed by Black (21%), Native American/American Indian (3%), Asian/ Pacific Islander (3%), Hispanic/Latino (2%), and other (2%). Participants completed all study measures as part of a routine intake assessment questionnaire administered upon admission into the residential treatment program.
1
For our second sample, adults (N ϭ 1,137) were recruited from Amazon's Mechanical Turk (MTurk) online labor marketplace via the TurkPrime data acquisition platform (Litman, Robinson, & Abberbock, 2017) . Participants completed this survey in June of 2017. MTurk is used extensively in social science research and is useful for studying clinically relevant phenomena (Chandler & Shapiro, 2016; Shapiro, Chandler, & Mueller, 2013) , including GD behaviors (Kim & Hodgins, 2017) .
Participants interested in the survey were presented with the following screening item:
In the past year, have you ever gambled? This includes any of the following: purchasing scratch-offs, purchasing lottery tickets, playing the stock market, betting on sports, going to casinos, playing keno, playing slots or video poker, playing games for money, or playing fantasy sports for money.
This item was presented in a list of 7 other items (e.g., "In your entire life, have you ever viewed pornography online? This includes looking at sexually explicit videos or pictures online." and "Over the course of your lifetime, have you used or abused any illegal substances [e.g., marijuana, cocaine, bath salts, LSD, ecstasy]?"). The purpose of this list format was to obscure the specific screening criteria of interest from participants. Only those who endorsed gambling activity in the past 12 months (inclusion rate ϭ 77%; N ϭ 881) completed all measures. This rate is slightly higher than national estimates of gambling behavior (e.g., 60%; Potenza, Maciejewski, & Mazure, 2006) , although it is roughly comparable with national rates for lifetime prevalence of gambling behaviors (e.g., 78%; Toneatto & Pillai, 2016) . Among these, only those who reported the experience of trauma (either directly experiencing such traumas or witnessing directly; see inclusion criteria below) were included in analyses. This left us with a final sample size of 589 (inclusion rate ϭ 86%; 43% men, M age ϭ 36.1, SD ϭ 11.0).
The survey took approximately 45 min to complete and participants were paid $7.00 for successfully completing the survey. Several check items were included in the survey (e.g., "please select item 3" or "What time is it currently? Because not all participants read questions thoroughly, please do not type the current time. Instead, please type 12:00"). Participants who missed two or more attention check items were omitted from analyses (n ϭ 6). Similarly, one participant with a clearly indiscriminate response style (e.g., answering all "Strongly Disagree" to a number of heterogenous measures) was also removed from analyses. Participants 2 in our final sample were predominantly White (77%), followed by Black (12%), Native American/American Indian (2%), Asian/Pacific Islander (8%), Hispanic/Latino (9%), and other/prefer-not-to-say (2%). As participants could select multiple racial/ethnic affiliations, percentages may exceed 100%.
Measures
Descriptive statistics for all included measures, including ␣-reliability coefficients, are included in Table 1 .
Gambling severity. To assess severity of gambling symptoms, participants in both samples completed the South Oaks Gambling 1 Although not the primary focus of the current study, we also assessed rates of comorbid substance use disorders available in obtained data. In Sample 1, our inpatient sample of treatment-seeking veterans with confirmed gambling disorder (GD), comorbid SUD/AUDs were common (prevalence rate ϭ 33.6%).
2 Sample 2, our online convenience sample of gambling adults, reported relatively low levels of other addictive behavior patterns (e.g., mean score on the Drug Abuse Screening Test ϭ 3.13, SD ϭ 2.66; 92% Յ 6). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Screen (Lesieur & Blume, 1987) . This 21-item measure asks participants to respond to items related to disorder gambling behaviors. Responses consistent with GD are assigned a value of 1; responses inconsistent with GD were assigned a value of 0. Responses were summed. Gambling related cognitions. Positive expectancies for gambling were assessed via the Gambling Expectancies subscale of the Gambling-Related Cognitions Scale (Raylu & Oei, 2004) . This 4-item subscale asks participants to respond using a scale of 1 (strongly disagree) to 7 (strongly agree) to items such as "Gambling makes me happier" and "Gambling makes things seem better." For the present work, responses were averaged.
Gambling motives. In Sample 1, coping motivations for gambling were assessed using the Negative Emotions subscale of the Inventory of Gambling Situations (Turner & Littman-Sharp, 2006; Turner, Littman-Sharp, Toneatto, Liu, & Ferentzy, 2013) . This 8-item scale asks participants to report how often they gamble heavily in response to certain situations. Responses are rated on a scale of 1 (almost never/never gambled heavily in that situation) to 4 (almost always gambled heavily in that situation). This particular subscale has been used as an indicator of coping as a primary motivation for gambling in prior research (Stewart, Zack, Collins, & Klein, 2008) .
In Sample 2, coping motivation for gambling was assessed via the Coping subscale of the Gambling Motives Questionnaire . This 5-item scale requires participants to report how often they gamble for mood regulation on a scale of 1 (almost never/never) to 4 (almost always).
PTSD and posttraumatic stress. In Sample 1, 3 PTSD was assessed via the presence (n ϭ 140) or absence (n ϭ 189) of a PTSD diagnosis on the veteran's medical record, in conjunction with a current evaluation of symptoms and presentation. Upon entry into the treatment program, patient health records and previous diagnostic history were independently reviewed by a staff psychologist and a staff psychiatrist, and the patient's current presentation and symptoms were also evaluated. When both staff members were in agreement that the preexisting diagnosis of PTSD was accurate (e.g., depending on the year of admission, that either criteria had been met) and current, the presence of this diagnosis was recorded in the veteran's admission packet alongside the previously described measures. In the event of a historical diagnosis of PTSD but the absence of current symptoms, then the diagnosis was not recorded.
Diagnostic and Statistical Manual for Mental DisordersFourth Edition-Text Revised [DSM-IV-TR] or Diagnostic and Statistical Manual for Mental Disorders-Fifth Edition
In Sample 2, posttraumatic stress was assessed via two methods. First, participants completed the Life Events Checklist (Gray, Litz, Hsu, & Lombardo, 2004) . This measure requires participants to record their level of experience (e.g., "it happened to you personally," "you witnessed it happen to somebody else," or "you learned about it happening to a close family member or close friend") with 17 different types of traumatic events. For the purpose of the present work, we focused only on participants who had first-hand experience with such traumas (e.g., directly experienced or witnessed occurring). In our sample, 85.6% of participants (n ϭ 589) reported either directly experiencing or personally witnessing one of the specified traumatic events, which is consistent with national prevalence rates (e.g., 89%, Kilpatrick et al., 2013) . Participants Note. PTSD ϭ posttraumatic stress disorder; N1 ϭ Anxiety, Anxiety; N2 ϭ Angry Hostility, Anger; N3 ϭ Depression, Depression; N4 ϭ SelfConsciousness, Self-Consciousness; N5 ϭ Impulsivity, Immoderation; N6 ϭ Vulnerability, Vulnerability. Sample 1 (Revised NEO Personality Inventory, NEO-PI-R), Sample 2 (International Personality Inventory Pool NEO 120, NEO-IPIP-120). a In Sample 1, posttraumatic stress was assessed via the presence or absence of a PTSD diagnosis. In Sample 2, posttraumatic stress was assessed via scores on the PTSD Checklist-Civilian (PCL-C) among those with trauma exposure. b In Sample 1, coping motivations for gambling were assessed using the Negative Emotions subscale of the Inventory of Gambling Situations; In Sample 2, coping motivations were assessed using the Coping subscale of the Gambling Motives Questionnaire. This document is copyrighted by the American Psychological Association or one of its allied publishers.
not reporting first-hand experience or witnessing of a trauma were excluded from all analyses. To measure levels of posttraumatic stress in Sample 2, we administered the PTSD Checklist-Civilian version (PCL-C; Ruggiero, Del Ben, Scotti, & Rabalais, 2003) . Participants were directed to think of the single most traumatic event they had experienced in their lifetimes, and, with that trauma in mind, complete the questionnaire. Participants responded using a scale of 1 (not at all) to 5 (extremely) to indicate the extent to which PTSD symptoms had bothered them in the past month. For the present study, responses were summed.
Neuroticism. In Sample 1, neuroticism was measured using the neuroticism subscale of the Revised NEO Personality Inventory (NEO-PI-R; Costa & MacCrae, 1992) . All six facet subscales of the neuroticism domain were used as control variables (Anxiety, Angry Hostility, Depression, Self-Consciousness, Immoderation, and Vulnerability).
In Sample 2, neuroticism was measured using the International Personality Inventory Pool NEO 120 (IPIP-NEO-120; Maples, Guan, Carter, & Miller, 2014) , which is an open-source inventory that parallels the NEO-PI-R closely. All six subscales of the neuroticism facet were used as control variables (Anxiety, Anger, Depression, Self-Consciousness, Immoderation, and Vulnerability).
Analytic Plan
Descriptive statistics were computed for all measures in both samples. These statistics are available in Table 1 . In both samples, all measures demonstrated acceptable to excellent internal consistency.
In our sample of inpatient veterans, independent samples t tests were conducted comparing individuals with PTSD diagnoses (n ϭ 140) to those without such diagnoses (n ϭ 189) on key variables (gambling severity, gambling related cognitions, and coping motivations). Post hoc power analyses conducted using the "pwr" package (Champely, 2009 ) for R statistical software indicated that our sample was sufficiently sized to reliably detect effect sizes of Cohen's d Ն .40 (i.e., power ϭ .95, ␣ ϭ .05, hypothesis ϭ two sided). In both samples, correlations were computed between PTSD/posttraumatic stress, positive gambling expectancies, and coping motivations for gambling.
Elements of the SEM constructed for our sample of inpatient veterans were defined as follows: The latent variable Coping Motivation was defined by the observed variables of the Negative Emotions subscale of the Inventory of Gambling Situations (IGS). In both samples, the latent variable Positive Gambling Expectancies was defined by the items of the Positive Expectation subscale of the Gambling Related Cognitions Scale (GRCS). The latent variable Neuroticism was defined by the observed neuroticism subscale scores of the NEO-PI-R. Finally, the observed variables PTSD and Gambling Symptom Severity were included, defined by the presence/absence of a PTSD diagnosis and sum scores on the South Oaks Gambling Screen (SOGS), respectively.
In our online sample of gambling adults, the latent variable Coping Motivation was defined by the observed variables of the items on the Coping subscale of the Gambling Motives Questionnaire (GMQ). As previously mentioned, in both samples, the latent variable Positive Gambling Expectancies was defined by the items of the Positive Expectation subscale of the GRCS. Additionally, the latent variable Neuroticism was defined by the observed neuroticism subscale scores of the NEO-IPIP-120. Finally, the observed variables Posttraumatic Stress, Traumatic Events Sum, and Gambling Symptom Severity were included, defined by participant sum-scores on the PCL-C, LEC, and SOGS, respectively.
As summarized in Figures 1 and 2 , in both samples, SEMs were defined in which PTSD (Sample 1) or Post Traumatic Stress (Sample 2) predicted Coping Motivation, both directly and indirectly through Positive Gambling Expectancies. Gambling Symptom Severity was included as a predictor of gambling related variables (e.g., Coping Motivation and Positive Gambling Expectancies) and a covariate of PTSD or Posttraumatic Stress. Finally, Neuroticism was included in both models as a covariate of other exogenous variables (i.e., Posttraumatic Stress, Gambling Symptom Severity) and a predictor of key endogenous variables (e.g., Coping Motivation, and Positive Gambling Expectancies).
Results
Descriptive statistics for both samples are available in Table 1 .
Sample 1 Results
In our sample of treatment-seeking veterans, using the more conservative cutoff score of 8 on the SOGS, as recommended for clinical settings (Goodie et al., 2013) , 93.4% (n ϭ 310) of the sample scored in the probable GD range. These findings are consistent with the nature of the sample as treatment seeking for GD.
Furthermore, in this sample, independent samples t tests revealed that those with a PTSD diagnosis, relative to those without such a diagnosis, demonstrated significantly greater coping motivations for gambling behavior and greater positive expectancies for gambling (see Table 2 ). However, both of these differences were in the small-to-moderate range by conventional standards (Cohen, 1992) . There were no significant differences observed between either group for gambling symptom severity.
Pearson correlations revealed that coping motivations for gambling were positively correlated with gambling symptom severity and with positive expectancies for gambling. However, gambling symptom severity itself was not significantly linked to positive expectancies for gambling. These results are summarized in Table 3 .
Results from SEM analyses (see Figure 1) . Neuroticism, positive gambling expectancies, PTSD, and gambling symptom severity all emerged as significant and positive predictors of coping motivations for gambling, accounting for substantial amounts of variance in such motivation (R 2 ϭ .385). Additionally, consistent with hypothesized relationships, PTSD was positively associated with positive gambling expectancies, although gambling symptom severity and neuroticism were not. Neuroticism was positively associated with PTSD, but not with gambling symptom severity. The indirect effect of PTSD on coping motivation through positive gambling expectancies was significant (indirect effect ϭ .036; p ϭ .035), as was the total This document is copyrighted by the American Psychological Association or one of its allied publishers.
effect of PTSD (both direct and indirect) on coping motivation (effect ϭ .167, p ϭ .002).
Sample 2 Results
In our online convenience sample of gambling adults, using conservative scoring recommended for nonclinical screening with the SOGS (cutoff score of 12; Goodie et al., 2013) , only 5.2% (n ϭ 30) of participants in our online sample screened positive for probable GD, suggesting that participants in this sample were largely not experiencing problems related to their gambling behaviors. 4 Furthermore, when analyzing results on the PCL-C, using the recommended cutoff of 38 (Weathers et al., 2013) , we found that 36% of our sample met criteria for likely PTSD. Using a more conservative cut scores of 44 and 50 (Ruggiero et al., 2003) revealed lower base rates (23 and 16%, respectively). Although this is a very high prevalence rate, it is also consistent with previous studies of MTurk populations (e.g., 19%, Price & van Stolk-Cooke, 2015; 33%, Seligowski & Orcutt, 2016) .
Pearson correlations (see Table 3 ) revealed that posttraumatic stress was positively related to positive gambling expectancies and coping motivations for gambling. Additionally, in this sample, coping motivation was also positively related to positive gambling expectancies and gambling symptom severity, although the observed effect was larger (in both cases) for participants in Sample 2. However, whereas gambling symptom severity was not significantly related to positive expectancies in Sample 1, symptom severity was positively related to both posttraumatic stress and positive expectancies in Sample 2.
Results from our SEM revealed an adequate fit for our specified model; 2 (125) ϭ 391.89, p Ͻ .01, CFI ϭ .949, RMSEA ϭ .061, 4 Using more liberal cutoff scores (e.g., 8 for clinical samples, as specified by Goodie et al., 2013;  or 5 as specified in the SOGS original development Lesieur & Blume, 1987) a larger proportion screened positive for possible gambling disorder (GD; cutoff ϭ 5, n ϭ 136, 23%; cutoff ϭ 8, n ϭ 68, 12%). This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
SRMR ϭ .046. 5 Consistent with Sample 1, positive gambling expectancies, posttraumatic stress, and gambling symptom severity all emerged as significant and positive predictors of coping motivations for gambling (see Figure 2) , accounting for substantial amounts of variance in such motivation (R 2 ϭ .652). However, in contrast with Sample 1, neuroticism was not related to coping motivations for gambling. Furthermore, in this sample, posttraumatic stress was not significantly associated with positive gambling expectancies, but gambling symptom severity did demonstrate a positive predictive relationship with positive gambling expectancies. Finally, the indirect effect of posttraumatic stress on coping motivations for gambling did not reach statistical significance (indirect effect estimate ϭ .056, p ϭ .114), although the total effect of posttraumatic stress on coping motivations (both directly and indirectly) was positive and significant (total effect estimate ϭ .216, p Ͻ .001).
Discussion
We examined the relationships among gambling disorder, positive gambling expectancies, motivations for gambling behaviors, and symptoms of PTSD. Using both a clinical sample of veterans with GD and an online convenience sample of gambling adults 5 We additionally tested a model in which the PTSD Checklist (PCL) total score was replaced by a dichotomous indicator of posttraumatic stress disorder (PTSD) status based on a PCL cut score of 44 (Ruggiero et al., 2003) , to make the analysis more parallel with our inpatient sample. The fit of this alternative model was virtually identical ( 2 (125) ϭ 381.46, p Ͻ .01, comparative fit index [CFI] ϭ .950, root mean square error of approximation [RMSEA] ϭ .060, standardized root mean square residual [SRMR] ϭ .047) to the reported model, with no substantive differences in sign or significance for any specified paths. Given these similarities, we have only reported the originally described model. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
who had experienced trauma, we tested the hypothesis that symptoms of PTSD are related to coping motivations for gambling behaviors via positive gambling expectancies. Below, we review our findings and discuss the implications of the present work.
Gambling and PTSD
In a clinical sample of treatment seeking veterans with confirmed diagnoses of GD, 42.5% of participants had confirmed diagnoses of PTSD. Although not a nationally representative epidemiological sample, such a rate of PTSD is considerably higher than the general base rate for PTSD among veterans, which ranges from roughly 10% for Gulf War veterans (Kang, Natelson, Mahan, Lee, & Murphy, 2003) to 23% for OEF/OIF veterans (Fulton et al., 2015) to 30% for Vietnam veterans (Kulka et al., 1990) . However, this rate is notably lower than the base rate for OEF/OIF veterans who have diagnosed substance use disorders (63%, Seal et al., 2011) . Even so, there were no significant differences between those with PTSD and those without in terms of gambling symptom severity (as assessed by the SOGS). This is possibly because of the overall severity of gambling symptoms in this sample in general (i.e., a sample of inpatients seeking treatment for GD). In our online convenience sample of gambling adults, for which there was greater variability for both gambling behavior and posttraumatic stress symptoms, there were clear and moderate associations between posttraumatic stress symptoms and gambling symptom severity. These results are consistent with prior works (Ledgerwood & Milosevic, 2015; Ledgerwood & Petry, 2006) , indicating cross-sectional associations between posttraumatic stress and GD.
Regarding specific gambling-related cognitions and motivations, our results were partially consistent with our hypotheses. Much like recent findings in a community sample (Ledgerwood & Milosevic, 2015) , results from both our inpatient sample of treatment-seeking veterans and our online convenience sample of gambling adults indicated that PTSD (Sample 1) and posttraumatic stress (Sample 2) were linked to coping motivations for gambling. In our clinical sample, among those participants with PTSD, positive expectancies for gambling and coping motivations for gambling were both elevated, relative to those participants without PTSD. Additionally, in our online sample of gambling adults, correlations between posttraumatic stress and coping motivations for gambling were apparent, though small-to-moderate in size. These associations were also observed in the SEM analyses, even when trait neuroticism and gambling symptom severity were included in the model as covariates. Consistent with prior work on the topic (Ledgerwood & Milosevic, 2015) , these findings bolster the conclusion that symptoms of PTSD are particularly associated with the use of gambling behaviors to manage or alleviate negative affect.
Moving further, in our online sample of gambling adults, correlations between positive gambling expectancies and both coping motivations for gambling and posttraumatic stress were consistently positive, although often small-to-moderate in size. Although these initial patterns of correlations were consistent with our hypotheses, subsequent SEM analyses revealed different patterns of associations and significance between our samples. Among treatment seeking veterans with confirmed GD, there was a clear ‫ءء‬ a In Sample 1, posttraumatic stress was assessed via the presence or absence of a posttraumatic stress disorder (PTSD) diagnosis and was, therefore, omitted from correlational analyses. In Sample 2, posttraumatic stress was assessed via scores on the PTSD Checklist-Civilian (PCL-C) among those with trauma exposure. b In Sample 1, coping motivations for gambling were assessed using the Negative Emotions subscale of the Inventory of Gambling Situations. In Sample 2, coping motivations were assessed using the Coping subscale of the Gambling Motives Questionnaire. ‫ءء‬ p Ͻ .005. This document is copyrighted by the American Psychological Association or one of its allied publishers.
cross-sectional pathway from PTSD to positive gambling expectancies to coping motivations for gambling, with clear indirect and direct effects of PTSD on coping motivations. However, among our online sample of largely non-GD individuals, such a pathway did not emerge. Specifically, although posttraumatic stress and positive gambling expectancies were individually related to coping motivations for gambling behavior, there was not a significant association between posttraumatic stress and positive gambling expectancies themselves.
Implications
Collectively, the present work underscores prior works examining PTSD and GD. Chiefly, as has been established in prior literature, there are clear and important links between PTSD and GD. In both clinical samples of individuals with GD and an online sample of gamblers (both with and without GD), the links between GD and symptoms of PTSD were clear and consistent. Symptoms of PTSD seem to be associated with greater severity of gambling symptoms, greater positive expectancies for gambling behaviors, and greater coping motivations for gambling.
Given these findings, the roles that positive gambling expectancies play in the context of GD for individuals with symptoms of PTSD merit further investigation by gambling researchers and greater consideration by clinicians who provide care to those with GD. Building on numerous past works that have noted an emotionally vulnerable gambling subtype that is particularly likely to use gambling to cope with negative affect (e.g., Ledgerwood & Petry, 2010; Milosevic & Ledgerwood, 2010) , the expectation that gambling will provide the gambler with a positive experience might be critical to understanding the "emotionally vulnerable" problem gambling pathway. However, based on our findings, it is possible that this only holds true for more extreme cases, such as individuals with a diagnosis of PTSD who are in residential care, as there was no significant association between posttraumatic stress and positive gambling expectancies in the online convenience sample of gambling adults in our full models. Researchers should further explore the incidence of positive gambling expectancies among individuals with a broad array of mental health conditions to identify which clinical profiles are most likely to predispose an individual toward positive gambling expectancies and, in turn, GD.
Given the relatively high comorbidity between PTSD and GD and the unique motivations for gambling associated with PTSD, clinicians should consider tailoring treatment for individuals with both GD and PTSD to address the specific motivations that they may have for gambling. Specifically, interventions that can challenge individuals with GD to evaluate the likelihood that gambling experiences will, in fact, be positive, might be an especially useful approach-and especially so for individuals with high levels of neuroticism or traumatic stress. While it is too soon to conclude definitively that positive gambling expectancies serve as a causal mediator between mental distress and coping motivations, findings from the present work indicate that this is a possibility worth further consideration.
Limitations
Methodological limitations of the current study merit consideration for evaluating the impact of our findings. Chiefly, the present work was fully cross-sectional in nature. The directionality of predictions in the specified SEM analyses should not be interpreted as implying causality, as correlational study designs prevent such conclusions. Similarly, although we did compute indirect effects, whether or not such effects represent true mediation is not indicated by our findings. At present, the strongest conclusion that can be made from the patterns of findings is that there are distinct relationships between symptoms of PTSD and coping motivations for gambling, and it is plausible that these links are at least partially accounted for by positive gambling expectancies. Future research should explore these hypothesized relationships using longitudinal or experimental designs that are better suited to determine causality.
We would also note that symptoms of PTSD were measured extremely differently between the two samples, with our inpatient sample of veterans relying on a dichotomous categorization based on formal clinician diagnosis and our online convenience sample of gambling adults relying scale data among individuals with self-reported exposure to trauma. Future work, particularly in clinical samples, should seek to replicate these findings with scale data among those with PTSD diagnoses. The many differences between our samples-U.S. Armed Forces veterans versus a general sample of adults in the United States for whom veteran status was unknown, diagnosed gambling disorder versus subclinical gambling behavior, treatment seeking sample versus a sample for which treatment seeking was not assessed-make it difficult to draw firm conclusions about the causes of the differences in our findings. We also note that the uniqueness of the GD/PTSD comorbidity needs to be tested in comparison with comorbidities between PTSD and substance use disorders and in comparison to comorbidities between GD and other psychiatric problems. Although the present work posits that the links between PTSD and GD may be unique in comparison to other comorbidities with either disorder, future research should attempt to test this directly.
Finally, we also note that our use of measures of gambling motivations may be a source of potential confounding in interpreting our findings. Specifically, the Negative Affect subscale of the IGS requires participants to indicate how often they gambled heavily in response to specific situations, whereas the Coping Motivations Subscale of the GMQ specifically assesses the frequency with which participants gambled to reduce negative affect. Although similar in form or content, only the GMQ specifically asks if the goal of gambling is to reduce negative affect. Even so, our use of the IGS as an indicator of gambling motivations is consistent with prior work , including validation studies of the IGS, which noted that the Negative Affect subscale was likely related to the desire to use gambling to cope with negative mood (Turner et al., 2013) .
Conclusions
Across two samples-one involving veterans of the U.S. Armed Forces in a residential treatment program for GD and one involving an online sample of gambling adults-we found consistent and positive associations between PTSD (as well as symptoms of posttraumatic stress) and coping motivations for gambling. Additionally, we also found links between PTSD and positive gambling expectancies. Although results differed by sample, in both samples, positive gambling expectancies were related to coping motiThis document is copyrighted by the American Psychological Association or one of its allied publishers.
vations for gambling, indicating that positive gambling expectancies merit further attention in research on GD and its comorbidity with other mental health disorders.
